Estradiol and progesterone regulate HIV type 1 replication in peripheral blood cells.
Endogenous levels of estradiol and progesterone fluctuate in the peripheral blood of premenopausal women during the reproductive cycle. We studied the effects of these sex hormones on HIV-1 replication in peripheral blood mononuclear cells (PBMCs). We compared HIV-1 replication in PBMCs infected in the presence of mid-secretory (high concentrations) and mid-proliferative (low concentrations) or in the absence of sex hormones. With PBMCs from men, we used concentrations of estradiol and progesterone that are normally present in their plasma. Our findings demonstrate that mid-proliferative phase conditions increased, and mid-secretory phase conditions decreased, HIV-1 replication. To determine if sex hormones affect specific stages of the viral life cycle we performed real-time PCR assays and found decreased levels of HIV-1 integration in the mid-secretory phase and increased levels viral transcription in the mid-proliferative phase. No significant effects on HIV-1 reverse transcription or on CCR5 expression were found. In addition, we assessed hormonal regulation of the HIV-1 LTR in the absence of the viral regulatory protein Tat. We observed that mid-proliferative hormone levels enhanced, whereas mid-secretory hormone concentrations reduced, the activity of the LTR. These findings demonstrate that in HIV-1-infected cells, estradiol and progesterone regulate HIV-1 replication most likely by directly altering HIV-1 transcriptional activation. An additional indirect mechanism of sex hormone regulation of cytokine and chemokine secretion cannot be excluded.